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Progress in Research on Detection of Phenolic Compounds

ZHOU Yaning
( Environmental Monitoring Station of Bao Shan District  Shanghai 200030 China)

Abstract: Pollution of environment with toxic phenolic compounds represents a severe health risk. The de—
tection and quantification of phenolic compounds play an important role in many applications including environ—
mental monitoring waste management and clinical toxicology. Conventional analytical techniques for phenolic
compounds such as spectrophotometry and chromatography have strong accuracy but suffer from their own disad—
vantages of high cost the need for trained personnel and the fact that they are mostly laboratory bound. Express
analysis especially biosensors have the great potential for the advantages of specificity low cost ease of use and
real time detection.

Key words: Phenolic compounds; Detection; Analysis

70 11
o 129 o
20 80
1 6 >,
2011 6 4 “ ”
4
. o 2010 2 §
N N o >> ( AY
N N N N )
. . . 1938.63 ¢
2
A ° 2011 11 -10
( Environmental Protection Agency . ( 1983—)
EPA)



23

2011 12

21
1( a)
(b) - 1 .
25*(3) —
%EZO*
w15 F H
2
X 10 +
E H
Z .0
o
p— 1

1950 1960 1970 1980 1990 2001—2005 2006—2010

o

1

( :IST Web of Knowledge;

(b)

nniif

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
oy

WCH R /10%5F
IS

:Phenolic compounds. Detection Analysis)

230 C o

- ( Folin-Ciocalteau col—

orimetry) °
;

( UVvis spectrophotometry) °~7 |

( Neardnfrared Spectrometry) ° .

( Fardnfrared Spectrometry) ° .
( Gas

( High

( Capillary Electrophoresi) " <
Phase Chromatography) ' .
Performance Liquid Chromatography)

- ( Gas Chromatography-Mass Spectrome—

iry) 13-15
1.1
1926 Stenstrom 6
Fo-
lin-Ciocalteu
17
K,( Fe( CN) ) 4 —

(4 — aminoantipyrine 4 — AAP)

GB 7490 —1987.1SO 6439 - 1984

APHA 5530 - 1993 °
18 19

20

30 o ( NH,) ,S,0,
K}( Fe( CN) 6)
6 ng/L* .
0.007 mg/L

95% ~106% 2

23

24

o

S0, H,0,( wt 30%)
H,S0, B4
APP
B



23 2011 12
. v N SPE
4 - AAP B ( Solid-phase Microex—
R traction SPME) Pawliszyn
( FIORIST) 4 — AAP N .
= * . SPME
? o EPA
4 — 604 625
AAP ng/L 5% © .
30
-3
1.2
4 — APP 0.001 mg/L . B
0.04 mg/ L
2, GB 7490 (PA) . (PDMS)
- 1987 49 mg/L,
PA "' . SPME
6 34
1.3 ( Liquid-Liquid-Liquid Microextrac—
tion LLLME)
o, 0, ( Single—
4 — AAP Drop Microextraction SDME) ( Mi-
. crowave-Assisted Extraction MAE) |
N N ( Accelerated Solvent Extraction ASE) .,
% ( Supercritical Fluid Extraction SFE) *
o ( Lipophylic Resin Extraction LRE) .
7, ( Dispersive Liquid.iquid Micro—
o extraction DLLME)
0.002 mg/L o
. SPME
10 pg/L. 0.5 pg/L ™"
46
47
a8
( Liquid-Liquid Extraction LLE) o N

( SolidPhase Extraction SPE) , LLE
N o LLE
SPE N e
SPE
7y

49



23

2011 12
~ ~ %0 o
51
o
Z 13
Sokhranyaeva N - -2 - (N- 0.10 pg/nL ~0.81 pg/nL 75%
vinyl —2 — pyrrolidone ~ Strata — X) ~103% ' . 85 pm
11 SPME -
0.3 pg/L > EPA 11
: 47 min * .
( Oligoethylene Glycol Monoalkyl
( Reversed Phase Liquid Chromatography) Ether) SPE
peg/L 90% V7 .
Achilli 10 pg/L*
< 1.4
0.000 5 pg/L 63 min.
. . N o
o o
( Flow Injection Analysis FIA)
(0.1 pg /L~1 pg /L)
- ” . FIA
- ( High Performance Liquid Chromatography— N
Mass Spectrometry) N
525556 3 FIA
. SPE 4 - APP
( Flame Ionization Detection FID) N
6 R 30
- ( electron—capture detection) p—chlorobenzenediazoni-—
10 um
0.01 pg /L ~2.0 pg/L 80% ( 2 4-
2 - ( Ion Trap ) 3.0% 7.
Mass Spectrometry) 0.1 mg /L ~
1 000 mg/L 7 o,
- ( Electron Impact Mass Spectrome— ( Continuous Flow
try EIMS) Analysis CFA)
8 o ~ ~ ~
o CFA
o ( AOAC) (1S0) %,
CFA



23 2011 12
0 pg /L~10 pg/L ;
(R=0.99938) 0.35 pg/L % .
( Electrokinetic Flow Analysis EFA)
10
( Ion Mobility Spectrometry
IMS) o
2 - 3 - 4 -
61 . (1)
SPE o
( Molecularly Imprinted Polymer MIP)
N N o MIP
( Biosensor) N o
: MIP [ SPE
( Oxidoreductases) ( Am- SPE
perometry) A ( Tonic Liq—
7, uids)
75
68 6 .
70 . (2)
( Horseradish Peroxidase HRP)
HRP
40
10 pmol ~20 pmol [ (3)
( Fluorospectropho—
tometry) N
48
76
36 72 . (4)
2 . 7
;4 — APP o



23

2011 12

10

11

12

13

14

M .
1992.
I 2008 27(2): 801 —804.
J. 2010 29(2): 161
- 168.
J. 1991 4(6) 9-12.

IKAWA M SCHAPER DT DOLLARD A C et al. Utilization
of folin-Ciocalteu phenol reagent for the detection of certain ni—
trogen compounds J . Journal of Agricultural and Food Chem—
istry 2003 51(7): 1811 -1815.

GOTTLIEB S MARSH B P. Quantitative determination of phe—
nolic fungicides J . Industrial and Engineering Chemistry

1946 18(1): 16 —19.

KIDDER A G. Determination of Yellow Color in Raw Rubber
Latex Films and Crepes J . Analytical Chemistry 1954 26
(2): 308 -311.

TRAN D C LACERDA H D P S. Determination of binding
constants of cyclodextrins in room-temperature ionic liquids by
near-dnfrared spectrometry J . Analytical Chemistry 2002 74
(20) : 5337 -5341.

SIMARD G R HASEGAWA I BANDARUK W et al. Infra—
red spectrophotometric determination of oil and phenols in water

J . Analytical Chemistry 1951 23(10): 1384 - 1387.

2008 36(10): 1415 - 1418.
ZHOU F R LI X J ZENG Z R. Determination of phenolic
compounds in wastewater samples using a novel fiber by solid—
phase microextraction coupled to gas chromatography J . Ana-—
lytica Chimica Acta 2005 538(1-2): 63 -70.
SUN AL LIJ LIUR M. High - performance liquid chroma—
tographic determination of phenolic compounds in natural water
coupled with ondine flow injection membrane extraction-precon—
centration J . Journal of Separation Science 2006 29(7):
995 -1000.
SARAJI M BAKHSHI M . Determination of phenols in water
samples by single-drop microextraction followed by in-syringe
derivatization and gas chromatography-mass spectrometric detec—
tion J . Journal of Chromatography A 2005 1098( 1 -2):
30 -37.
FARAJI H. B-Cyclodextrin-honded silica particles as the solid—
phase extraction medium for the determination of phenol com—
pounds in water samples followed by gas chromatography with
flame ionization and mass spectrometry detection J . Journal of
Chromatography A 2005 1087( 1 -2) : 283 —288.
KENNISON R K GIBBERD R M POLLNITZ P A et al.

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Smoke-derived taint in wine: The release of smoke-derived vol—-
atile phenols during fermentation of merlot juice following grape—
vine exposure to smoke J . Journal of Agricultural and Food
Chemistry 2008 56( 16) : 7379 —7383.

STENSTROM W GOLDSMITH N. Determination of the disso—
ciation constants of phenol and the hydroxyl group of tyrosine by
means of absorption measurements in the ultra~violet J . The
Journal of Physical Chemistry 1926 30(12) : 1683 —1687.
ATANASSOVA D KEFALAS P PETRAKIS C et al. Sono-
chemical reduction of the antioxidant activity of olive mill
wastewater J . Environment International 2005 31(2): 281
-287.

. HJ 503 —2009 4
- S
2009.
. SCT 3031 - 2006
S .
2006.
. CJ/T 58 — 1999
4- S .
1999.
] 1995 23(3): 362.
4 -
. 2010 36(6): 102
~103.
. 1999 13(1): 52 -54.
S0, J. 2001 13(3): 39.
. 2001 19(2): 42 -43.
. 4 - AAP J.
2007 12(5): 26 -27.
I 1994 10(2): 36 —38.
4 -
] 1994 6
(4): 52
I 2002 4(1): 30
-31.
4 -
. 2003 9(2): 38 —40.
2007 21(4): 13 -16.
I 2006 19(32-34): 32.

JOINT A. B. C M.-S. A. C. Committee on methods for the a—
nalysis of trade effluents. Methods for the determination of phe—

nols and sulphide J . Analyst 1957 82(976): 518 -521.



23

2011 12

34

36

37

38

39

40

41

42

43

44

45

46

47

48

2001 14(2): 79.
FIEHN O JEKEL M. Analysis of phenolic compounds in in—
dustrial wastewater with highperformance liquid chromatography
and post-eolumn reaction detection J . Journal of Chromatog—
raphy A 1997 769(2): 189 —200.
4 — AAP
] 2001(3): 48
-49.
ZHUANG HS ZHANG F Wang Q E. Determination of vola—
tile phenols by a flow injection chemilu m inescent quench
method J . Analyst 1995(120) : 121 - 124.
. GB 5749
-2006 S .
2006.
LUPTTI O K ROCHA R P F FILHO F O. An improved flow
system for phenols determination exploiting multicommutation
and long pathlength spectrophotometry J . Talanta 2004 62

(3): 463 -467.

J. 2008 34(4): 58 -60.
SANTANA M C FERRERA SZ RODRIQUEZ S J J. Use of
non-onic surfactant solutions for the extraction and preconcen—
tration of phenolic compounds in water prior to their HPLC-UV
detection J . Analyst 2002 127(8): 1031 —1037.
FERREIRA V LOPEZ R ESCUDERO A et al. Quantitative
determination of trace and ultratrace flavour active compounds in
red wines through gas chromatographic—on trap mass spectrome—
tric analysis of microextracts J . Journal of Chromatography A
1998 806( 2) : 349 —354.

BUCHHOLZ D K PAWLISZYN J. Determination of Phenols
by Solid-Phase Microextraction and Gas Chromatographic Analy—
sis ] . Environmental Science and Technology 1993 27
(13): 2844 -2848.
BARTAK P CAP L. Determination of phenols by solid-phase
microextraction J . Journal of Chromatography A 1997 767
(2): 171 -175.
CHEN J L LIU CY. Optimization of preconcentration and iso—
lation for the determination of 15 phenols by supercritical{luid
extraction and gas chromatography with metallomesogenic sta—
tionary phase J . Analytica Chimica Acta 2005 528(1): 83
- 88.
LIUCY HUCC CHENJL etal. Metallomesogens as sta—
tionary phases for the separation of phenols by gas chromatogra—
phy J . Analytica Chimica Acta 1999 384(1): 51 —-62.
ASAN A ISIDAK I. Determination of major phenolic com—
pounds in water by reversedphase liquid chromatography after
pre—column derivatization with benzoyl chloride J . Journal of
Chromatography A 2003 988( 1) : 145 —149.
LIUY WENB SHAN X Q. Determination of pentachlorophe—

nol in wastewater irrigated soils and incubated earthworms J .

49

50

51

52

53

54

55

56

57

58

59

60

Talanta 2006 69(5) : 1254 - 1259.

FATTAHI N ASSADI'Y HOSSEINIM R M et al. Determi-
nation of chlorophenols in water samples using simultaneous dis—
persive liquiddiquid microextraction and derivatization followed
Journal

by gas chromatography-electron-capture detection J .

of Chromatography A 2007 1157(1-2): 23 -29.

I 2009( 8) : 270 -272.
ANDRES PSM GONZALEZELM ARRIBASVPL etal.
Determination of pollutant phenols by capillary high — perform—
ance liquid chromatography with UV detection J . Journal of
High Resolution Chromatography 2000 23(5): 367 —372.
MODER M SCHRADER S FRANCK U et al. Determination
of phenolic compounds in waste water by solid — phase micro ex—
traction J . Journal of Analytical Chemistry. 1997 357(3):
326 -332.
SOKHRANYAEVA S A STATKUS AM TSIZINIG et al
Determination of phenols by liquid chromatography after online
adsorption preconcentration on the strata—x adsorbent J . Jour—
nal of Analytical Chemistry 2010 65( 11): 1155 -1163.
ACHILLI G DERILGM BIRD S et al. Simultaneous deter—
mination of 27 phenols and herbicides in water by high-perform—
ance liquid chromatography with multielectrode electrochemical
detection J . Journal of Chromatography A 1995 697( 1 -
2): 357 -362.
LEEH B PEARTET SVOBODA L M. Determination of en—
docrine-disrupting phenols acidic pharmaceuticals and person—
al-care products in sewage by solid-phase extraction and gas
chromatography-mass spectrometry J . Journal of Chromatogra—
phy A 2005 1094(1-2): 122 -129.
SCHIEBER A KELLER P CARLE R. Determination of phe—
nolic acids and flavonoids of apple and pear by high-perform—
ance liquid chromatography J . Journal of Chromatography A
2001 910(2): 265 -273.
FERREIRA V. LOPEZR R ESCUDERO A et al. Quantita—
tive determination of trace and ultratrace flavour active com—
pounds in red wines through gas chromatographic-ion trap mass
spectrometric analysis of microextracts J . Journal of Chroma—
tography A 1998( 806) : 349 —354.
BOUTOU S CHATONNET P. Rapid headspace solid-phase
microextraction/gas chromatographic/mass spectrometric assay
for the quantitative determination of some of the main odorants
causing offflavours in wine J . Journal of Chromatography A
2007 1141(1): 1-9.
MANGAS J J RODRIGUEZ R SUAREZ B et al. Study of
the phenolic profile of cider apple cultivars at maturity by multi—
variate techniques J . Journal of Agricultural and Food Chem—
istry 1999 47(10): 4046 —4052.
PENALVER A POCURULL E BORRULL F et al. Solid-
phase microextraction coupled to high-performance liquid chro—

matography to determine phenolic compounds in water samples



23

2011 12

61

62

63

64

65

66

67

68

J . Journal of Chromatography A 2002 953(1 -2): 79
-87.

J. 2011 39

(1): 107 -110.

J. 2006 22(20): 87
-89.
CHRISTOPHERSEN J M CARDWELL J T. Determination of
total phenols in waters and wastewaters using flow injection with
electrochemical detection; an alternative to the standard colori—
metric procedure J . Analytica Chimica Acta 1996 323(1 -
3): 39 -46.

. 2004 14(3):
350 -351.
. AA3
J. 2008( 1) : 82
-84
. 2010 20(9):
2146 -2148.

HAGHIGHI B PANAH R A SHLEEV S et al. Carbon ce—
ramic electrodes modified with laccase from trametes hirsuta:
fabrication characterization and their use for phenolic com—
pounds detection J . 2007 19(9): 907

-917.
LIN XUEMH YAO H

Electroanalysis

et al. Reagentless biosensor for
phenolic compounds based on tyrosinase entrapped within gela—

tine film J . Analytical and Bioanalytical Chemistry 2005

10

. ( Simon Cook) &
2°C~5C

69

70

71

72

73

74

75

76

77

383(7-8): 1127 -1132.
STANCA E S POPESCU C1 et al. Biosensors for phenol de—
rivatives using biochemical signal amplification J . Talanta
2003;61(4) :501 -507.

CATALIN N ANDREAS R MARINELLA F et al. In —field
monitoring of cleaning efficiency in waste water treatment plants
using two phenol-sensitive biosensors J .

Acta 2002 456(1): 3 -17.
RUZGAS T EMNEUSJ GORTON L et al. The development

Analytica Chimica

of a peroxidase biosensor for monitoring phenol and related aro—

matic compounds J . Analytica Chimica Acta 1995 311
(3): 245 -253.
] 1999 15(1): 37 -39.

ANF Q GAOBJ FENG X Q et al. Adsorption and recog—
nizing ability of molecular imprinted polymer MIP-PEI/SiO, to—
wards phenol J . Journal of Hazardous Materials 2008 157
(2-3): 286 -292.

QIPP WANGJC JINJ etal. 2 4-Dimethylphenol imprin—

ted polymers as a solid-phase extraction sorbent for class—selec—

tive extraction of phenolic compounds from environmental water

J . Talanta 2010 81(4-5): 1630 — 1635.
. 2009 37(10): B159.
. 2001 14(5): 17 -18.
. ACF
I 2008
28(12) : 2554 —2561.
1 400 o

www. jshb. gov.en 2011 - 11 -21



